This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



[ 



THIS PAGE BLANK (uspto) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
16 August 2001 (16.08.2001) 




llllllllllllllll 


II1IIIHIIIIIIIII 


IIII 


111 


Willi 



PCT 



(10) International Publication Number 

WO 01/60033 Al 



(51) International Patent Classification 7 : H04M 3/42 

(21) International Application Number: PCT/US01/040I8 

(22) International Filing Date: 8 February 2001 (08.02,2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
09/501,105 



9 February 2000 (09.02.2000) US 



(71) Applicant: ADC TELECOMMUNICATIONS, INC, 
[US/US]: 12501 Whitewater Drive, Minnetonka, MN 
55343 (US). 

(72) Inventors: BURGER, Eric, William: 1400 Julia Av- 
enue. McLean, VA 22101-4027 (US). KIMBALL, John: 
17320 Germantown Road. Gaithersburg, MD 20874 (US). 



O'CONNOR, Walter, Joseph: 7907 Sliddel Ln.. Spring- 
field, VA 22151 (US). TAYLOR, Nancy, Margaret; 
6407 Wilson Lane, Bethesda, MD 2081 7 (US). PARIKH, 
Sanjiv; 38660 Lexington Street #55 i ; Fremont, CA 94536 
(US). PAX, Christina: 7507A Hampton Valley Road, 
Emmittsburg, MD 21727 (US). 

(74) Agents: WILLIAMS, Gary, S. et al.; Pennie & Edmonds 
LLP, 1 155 Avenue of the Americas, New York. NY 10036 
(US). 

(81) Designated States (national): AE. AG, AL. AM. AT, AU. 
AZ, BA, BB. BG, BR. BY. BZ, CA, CH, CN. CR, CU, CZ. 
DE, DK. DM, DZ, EE, ES, FI, GB, GD, GE, GH. GM, HR, 
HU. ID, IL, IN. IS, JP, KE, KG, KP, KR, KZ. LC, LK, LR, 
LS. LT. LU, LV, MA. MD. MG, MK. MN. MW. MX, MZ. 
NO, NZ. PL, PT. RO. RU. SD, SE. SG, SI, SK, SL. TJ, TM. 
TR, TT, TZ. UA. UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM. 
KE. LS, MW. MZ, SD, SL, SZ. TZ, UG. ZW). Eurasian 

[Continued on next page] 



=5 (54) Title: SYSTEM AND METHOD FOR LOCATING SUBSCRIBERS USING A BEST GUESS LOCATION ALGORITHM 



Telephone Call Manager Module 
400 



O 



Inbound telephone can 
402 




Yes 



Yes 


CailBGL 
406 




Send to 
Voice Mafl 






450 



Telephone number 
selection protocol 
420 




Call selected 
telephone number(s) 
422 



Validated telephone 
connection? 
424 



"'Any other unselected 
telephone numbers? 
426 



No answer 
Protocol 
428 



(57) Abstract: A system and method for locating the 
subscriber of a telephony product in which in response to 
an inbound telephone call (402), telephone call manager 
module (114) determines whether there is a valid best guess 
location (404) that should be used to locate the call receiving 
subscriber. If a valid best guess location (404) does exist, 
telephone call manager module (114) will direct the call 
to best guess location (406). If a valid best guess location 
(404) does not exist or the first telephone connection (408) 
is not successful, telephone number selection protocol (420) 
will sequentially select one of available subscriber telephone 
number (312) based on highest frequency of subscriber's 
presence corresponding to such number. 



WO 01/60033 Al 



patent (AM; AZ, BY, KG, KZ. MD, RU.TJ.TM). European 
patent (AT, BE, CH. CY. DE. DK. ES. FI, FR, GB. GR. IE. 
IT LU. MC, NL. FT. SE. TR). OAPI patent (BF, BJ. CF. 
CG. CI. CM. GA. GN. GW. ML. MR. NE. SN. TD. TG). 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



Published: 

— with international search report 



WO 01/60033 



PCtAJSOl/04018 



SYSTEM AND METHOD FOR LOCATING SUBSCRIBERS 
USING A BEST GUESS LOCATION ALGORITHM 

This application is a continuation-in-part of U.S. patent application no. 09/387,228, 
filed August 31, 1999. 

The present invention relates generally to voice call processing methods, and 
particularly to a method and apparatus for directing a phone call to a subscriber of 
an enhanced telephony product. 

BACKGROUND OF THE INVENTION 

Recent technological advances have led to the dramatic decrease in the cost of 
telephony products such as mobile phones and pager services. As a result, the 
number of telephone numbers at which a particular individual may potentially be 
reached is rapidly increasing. For example, a typical individual may have a home 
phone number, several work phone numbers, a pager number, an answer.ng 
service, voice mail and one or more mobile telephone numbers. While this multitude 
of telephony products is very convenient to the particular individual, it is often 
inconvenient for others to reach the individual because of the large number of 
possible phone numbers at which the individual might be reached. 

To address this problem, many enhanced telephony services have been devised. 
Central to these enhanced telephony services is the concept of assigning a unique 
telephone number to each service subscriber. People wishing to contact the 
subscriber call the subscriber's unique telephone number. Upon receiving a 
telephone call at the unique telephone number, the enhanced telephony service 
calls the numbers where the subscriber could potentially be located. If the enhanced 
telephony service is successful in locating the subscriber, the service directs the 
telephone call to the telephone number where the subscriber is located. To 
illustrate, a person ("caller") who wishes to contact a particular subscriber will 
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telephone the subscriber's Unique telephone number. Upon feceiving this call, the 
enhanced telephony service may poll the subscriber's work telephone, home 

telephone, mobile telephone and/or any other telephone number that is listed in the 
subscriber's personal profile until the subscriber is located. While the enhanced 
5 telephony service is polling the subscriber's various telephone numbers, the caller is 
put on hold. Typically, at any time while the caller is on hold during this polling 
period, the caller may opt to be directed to the subscriber's voice mail rather than 
wait for the enhanced telephony service to locate the subscriber. 

1 0 In order to provide a valuable service, it is highly desirable that the polling period be 
minimized. Typically callers will not tolerate being on hold more than about thirty 
seconds. Therefore, the method used by the enhanced telephony service to locate 
the subscriber at one of the potential telephone numbers associated with the 
subscriber must be minimized. To minimize this polling period, several techniques 

15 are well known in the art. In a first technique, the subscriber periodically tells the 
enhanced telephony service the telephone number where he can be reached. A 
second technique is to have the subscriber provide the enhanced telephony service 
a schedule of where he can be reached. In a third technique, the subscriber 
provides the enhanced telephony service with the sequential order that the phone 

20 numbers associated with the subscriber should be tried. These techniques all have 
the disadvantage that they place a substantial burden on the subscriber. To be 
effective, they require at a minimum, that the subscriber inform the enhanced 
telephony service of possible schedule variances. Otherwise, the enhanced 
telephony service will not efficiently locate the subscriber and the polling period will 

25 become too long for callers to tolerate. In another well known technique, known as 
the shotgun or parallel search approach, all the phone numbers associated with the 

subscriber are called at once by the enhanced telephony service in order to locate 
the subscriber. The shotgun technique is advantageous because the subscriber 
does not have to provide the enhanced service provider with schedules or schedule 
30 variances. The shotgun technique, however, is disadvantageous because of the 
potential to disrupt people who share one of the subscriber's telephone numbers, 
such as a spouse at home or coworkers at work, with a large number of telephone 
calls. Further, the shotgun technique uses ports in an efficient and wasteful manner. 
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U S Patent No. 5.793.859 uses a history database to avoid the inconvenience of 
techniques that require th. subscriber to specify the telephone number where the 
subscriber is likely to be reached. The history database is used to calculate a 
statistical distribution that helps prioritize which telephone numbers m the 
5 subscriber's profile are to be polled first. The history database tracks the success 
,he enhanced telephony service has had locating the subscriber at each of the 
telephone numbers in the subscriber's profile in the past. Typically, the h.story 
database is divided into time intervals, such as 7:00 AM to 8:00 AM on Mondays, 
etc Thus, one record in the history database may. for example, track how often the 
10 enhanced telephony service was able to reach the subscriber at the subscriber's 
home phone number between 7:00 AM and 8:00 AM. The enhanced telephony 
service uses the history database entry that conesponds to the time interva. in whrch 
the enhanced telephony service received a call to prioritize or weight each of the 
telephone numbers in the subscriber's profile. Telephone numbers that have a 
,5 higher incidence of success, in terms of being used to successfully reach the ^ 
subscriber, receive a higher priority or weight in the history database. The enhanced 
telephony service polls the telephone numbers in subscriber's profile using the 
highest weighted telephone numbers first. 

20 Although the use of a history database reduces the subscriber's burden of providing 
information on where the subscriber is located at all times, the history database 
technique is ineffective at compensating for unexpected variances in the 
subscriber's schedule. For example, if the subscriber is sick on a particular day or 
leaves work early, the history database technique will increase the amount of time * 

25 takes to locate the subscriber because the home phone number will be one of the 
last places the enhanced telephony service calls to locate the subscriber. 

Each of the techniques used by enhanced telephony services to locate a subscriber 
has limitations. Further, the value of the enhanced telephony service is h.ghly 
30 dependent on providing a minimal polling time. The longer the polling time, the less 
frequently the enhanced telephony service will be used because callers will attempt 
to reach the subscriber directly. Accordingly, there is a need in the art for improved 
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TnethodsTor minTmTzing ffie a~v^ 
enhanced telephony service. 

SUMMARY OF THE INVENTION 

6 

In summary, the present invention is an improved system and method for locating a 
subscriber to a telephony service at any one of a number of telephone numbers 
associated with the subscriber. In front-end embodiments of the present invention, a 
caller wishing to contact the subscriber places an incoming call to the subscriber's 
10 unique telephone number and the call is directed by the telephony service. In back- 
end embodiments of the present invention, the caller places a call to the subscriber's 
published or "real phone number", and if the number is busy or does not answer, the 
call is then routed to the telephony service, which then directs the call. 

15 To properly direct an incoming call, the telephony service first attempts to reach the 
subscriber at the phone number that the telephony service reached the subscriber 
the last time an incoming call was routed to the subscriber. This last phone number 
is referred to as the Best Guess Location ("BGL"). If the telephony service is 
successful at reaching the subscriber at the BGL, the telephony service directs the 

20 incoming call to the subscriber at the BGL. Otherwise, the telephony sen/ice will use 
an alternative method to poll the remaining numbers associated with the subscriber. 
In some embodiments of the present invention, when the telephony service is 
successful at reaching the subscriber at one of the remaining numbers associated 
with the subscriber, the successful telephone number is automatically designated as 

25 the BGL. However, in a preferred embodiment, the subscriber is given the 

opportunity to designate the successful telephone number as the new BGL. This 
opportunity is provided even if the caller has abandoned the call before the 
subscriber has been connected to the caller. 

30 In a preferred embodiment, when the subscriber receives an incoming call, the 
subscriber is given the option to transfer the call to one of the other telephone 
numbers associated with the subscriber or to a temporary ad-hoc telephone number 
that is not associated with the subscriber. If the transfer is successful, the telephone 
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numberthe incoming call was transferred to can be designated as the new BGL. 
The reassignment of the BGL to the transferred telephone number may be limited to 
a fixed period, such as one hour, after which the system will revert back to the 
original BGL. 

In another preferred embodiment, the telephony service only uses the BGL if one or 
more specific conditions are satisfied. If these conditions are not satisfied, the 
telephony service does not automatically try the BGL first. Rather, the telephony 
service immediately uses the alternate method for polling the subscriber's telephone 

10 numbers. The specific conditions used to determine whether the BGL is to be 

attempted before alternative polling methods are invoked may include a time of day 
or date restriction, or an elapsed time cutoff. Thus, under a time of day restriction, if 
the last successful telephone call, which in some embodiments forms the basis for 
designating the BGL. was made before a predetermined time of day and the 

1 5 incoming call is made after the predetermined time of day. the telephony service 

uses an alternate method for locating the subscriber rather than first attempting the 
BGL. 

In the present invention, there are several different possible alternate methods for 
20 polling the subscriber's numbers if the BGL is not used first or was unsuccessful. In 
one embodiment, the subscriber specifies the order in which the subscriber's 
telephone numbers are polled. In another embodiment, a history database is used 
to compute the likelihood that the subscriber is located at a specified telephone 
number at a particular time. The enhanced telephony service uses this information 
25 to poll the telephone numbers that have the highest likelihood of success. 



BRIEF DESCRIPTION OF THE DRAWINGS 

30 Additional objects and features of the invention will be more readily apparent from 
the following detailed description and appended claims when taken in conjunction 
with the drawings, in which: 
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Fig. 1 is a block diagram of a network including an enhanced sen/ice platform that 
embodies the call directing method of the present invention. 

Fig. 2A and 2B are block diagrams depicting subscriber configuration and global 
5 database records. 

Fig. 3A, 3B, 3C, 3D and 3E are block diagrams depicting embodiments of subscriber 
database records. 

10 Fig. 4 is a flow diagram of an embodiment of a telephone call manager module for 
directing inbound telephone calls. 

Fig. 5 is a flow diagram of a procedure executed by a telephone call manager 
module to connect an inbound telephone call with a validated user subscriber 
15 number. 

Fig. 6A and 6B depict flow diagrams of procedures executed by a telephone call 
manager module when no user subscriber telephone number is answered. 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Fig. 1 . there is shown an enhanced service platform 1 00 for storing and 
retrieving messages. The system preferably includes: 

a switch fabric 1 02 (optionally implemented as a time division multiplex bus) 
25 for directing an inbound telephone call, which includes one or more ports 1 04 for 
connecting switch fabric 102 to a central office 106 (i.e., an external switching 
fabric), and one or more ports 108 for connecting switch fabric 102 to other 
components of enhanced service platform 100; 

• a system memory unit 110, preferably including both high speed random 
30 access memory (RAM) and non-volatile memory (e.g., disk storage and/or read-only 
memory (ROM)), for storing system control programs and data- 
one or more central processing units (cpu) 120; 
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a-rpain nnn-vol atile storage unit 140, preferably a hard disk drive, for storing 

data, including voice mail messages; 

one or more internal buses 1 50 for interconnecting the aforementioned 

elements of the system; 
5 . a gateway 1 52 for connecting enhanced service platform 1 00 to a packet 
switched network 154. Gateway 152 may be connected to ports 104 as shown or 
connected to internal bus 150; and 

an optional operator interface 1 30 (that is usually located at a remote location 
and connects to the service platform through a LAN or WAN via TCP/IP rather than 
10 as depicted), including a display 132 and one or more input devices 134. 

the operation of platform 1 00 is typically controlled by control programs that are 
executed by the platform's CPU 120. The system's control programs may be stored 
in system memory 110. In a typical implementation, the programs stored in the 

15 system memory will include: 

an operating system 112 for performing basic system services such as 
input/output operations, process management, file management, and the like; 
• a telephone call manager module 114. for providing telephony services to a 
subscriber; 

20 • a voice mail server 1 16, for receiving and forwarding voice messages; and 
a database module 118, for storing subscriber information. 

Fig. 2 is an illustration of various embodiments of database structures maintained by 
database module 118 (Fig. 1). In particular, referring to Fig. 2A, a subscriber 

25 database 200 maintains a record, or set of records 202 for each subscriber of the 
enhanced telephony service. As will be described in more detail below, these 
records are used to customize the operation of the enhanced telephony service for 
each subscriber. Referring to Fig. 2B, a global option database 210 maintains global 
options 212 that are available to all subscribers of the enhanced telephony service. 

30 Global options 212 will generally include menu options that are provided to the 
subscriber for updating the subscriber's preferences. Such menu option may 
include voice messages such as "Enter 1 to change subscriber preferences" and 
"Enter 0 to edit subscriber telephone numbers." 
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Figs. 37^ W"oiTgTT3E inu-strme vario database stfuctures that may be maintained by 
database module 118 (Fig. 1) for each subscriber of the enhanced telephony 
service. 

5 Referring to Fig. 3A, in one embodiment of the present invention, a greeting 
database 300 is maintained for each subscriber. Database 300 provides the 
subscriber with the capability of storing highly customized greetings 302. Each 
greeting 302 communicates a set of options to callers that are telephoning 
subscribers. In one embodiment, a subscriber may configure his account so that the 
1 0 particular greeting 302, or set of options, that is provided to a caller is a function of 
the time of day. Thus, for example, greeting 1 may be used between the hours of 
8:00 AM and 10:00 AM, weekdays, greeting 2 may be used between the hours of 
10:00 AM and 5:00 PM, weekdays, and greeting 3 may be used on weekends. Each 
greeting provides callers with an appropriate set of options given the time of day. If 
15 different greetings 302 are presented to callers based upon variables such as time 
of day. one of skill in the art will recognize that each configuration 314 (Fig. 3B) will 
need to include a data structure that stores which greeting 302 is to be played based 
on day of week, time of day and other calender dependent scheduling 
considerations like holiday scheduling. In another embodiment, each greeting 302 is 
20 used to field a class of telephone numbers in the subscriber's profile. For example, 
greeting 1 may be used to respond to callers who are registered in the subscriber's 
profile as a high priority caller. Similarly, greeting 2 may be used to respond to lower 
priority callers, greeting 3 may be used to respond to callers who have blocked 
automatic identification of their telephone number, and so on. The greeting 302 that 
25 is provided to high priority callers may have more, or extended, options than a 
greeting 302 that is provided to low priority callers. Such extended options may 
include the option to allow the caller to leave a voice mail message. Further, the 
subscriber may reconfigure each greeting 302 as needed. 

30 Other customized greetings 302 may be used based upon the destination of a 

telephone call. For example, while it is expected that only the subscriber will answer 
the phone at work, the case may be different for a home number, where it is more 
likely that someone other than the subscriber, such a member of the subscriber's 
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fam jly^^af>sw€^tbe-pbone. Therefore, when calling ajnumber, such as the 

subscriber's home phone number, a greeting 302 may be used to prompt the person 
answering the call to enter a pass code to prove that they are the subscriber. 

Fig. 3B shows the database structure 310 that is used to store subscriber telephone 
numbers, according to one embodiment of the invention. Typically, each subscriber 
to the enhanced telephony service has multiple telephone numbers 312. Further, a 
configuration 314 is associated with each telephone number 312. The composition 
of configuration 314 varies depending upon the particular embodiment of the 
invention. Configuration 314 may include a pointer to a greeting 302. In such a 
case, the particular greeting 302 that configuration 314 points to will always be used 
when a call is directed to the subscriber telephone number 312 that corresponds to 
configuration 314. For example, if configuration 1 (Fig. 3B) points to greeting 3 (Fig. 
3A), then greeting 3 will be used when subscriber telephone number 1 is used by the 
enhanced telephony service to direct an inbound telephone call. Further, 
configuration 314 may point to a plurality of greetings 302 depending on the time of 
day or day of the week that the inbound telephone call is received. Thus, for 
example, a configuration 314 may specify that greeting 1 be used on weekdays and 
greeting 2 be used on the weekends. Configuration 314 may also include "block 
out" periods in which the associated telephone number 312 is not to be used by the 
telephony service to attempt to reach the subscriber. 

Configuration 314 may further include a weight field that is used by the telephone 
call manager module 114 (Fig. 1) to determine the order with which telephone 
numbers 312 are selected. For example, referring to Fig. 3B, if the weight "7" is 
stored in configuration 1 and the weight "12" is stored in configuration 2, then the 
telephone call manager module 114 will assign a higher priority to subscriber 
telephone number 2 than to subscriber telephone number 1. Because of the higher 
. priority assigned to telephone number 2, it is likely that subscriber telephone number 
2 would be used by the telephone call manager module 1 14 to attempt to reach the 
subscriber before subscriber telephone number 1 is used. Configuration 314 may 
also include a "first to be called" field. If the "first to be called" field is set in a 
particular configuration 314, then the corresponding subscriber telephone number 
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312 wHI be used to attempt to reach the subscriber before aay other subscribe 
telephone number 312 is polled. At a maximum, only one configuration 314 may 
have the "first to be called" field set at any given time. In many instances, none of 
the configurations 314 will have the "first to be called" field set. 

5 

In one embodiment, weights that may be present in configuration 314 could be 
assigned by the subscriber. In another embodiment, the weights may be assigned 
based upon a characteristic of the subscriber telephone number 312. For example, 
the subscriber telephone number 312 that is the subscriber's home telephone 
1 0 number may receive a weight of "10" whereas the subscriber's work telephone 
numbers may receive a weight of "20". 

Referring to Fig. 3C, in yet another embodiment, the weights that may be present in 
configuration 314 are determined by a history database 320. History database 320 

15 is typically a two dimensional data array. The first dimension represents subscriber 
telephone numbers 312 whereas the second dimension represents time intervals 
324. Each time interval 324 has a corresponding weight set. In turn, each weight in 
each weight set corresponds to a unique subscriber telephone number 312. The 
weight set that corresponds to the time interval in which an inbound telephone call is 

20 received by enhanced service platform 100 is the weight set that is used by 
telephone call manager module 1 14 (Fig. 1) to prioritize subscriber telephone 
numbers 312. For example, referring to Fig. 3C, if time interval / weight set 1 
corresponds to the period 8:00 AM to 12:00 PM, Mondays, and an inbound 
telephone call is received by enhanced service platform 100 at 8:53 AM on a 

25 Monday, then weight set 1 will be used by telephone call manager module 1 14 to 
prioritize subscriber telephone numbers 312. 

In one embodiment, weights 324 of history database 320 may be fixed by the 
subscriber and/or a characteristic of the subscriber telephone number (work, mobile, 
30 home). In another embodiment, weights 324 may be determined by a scoring 
function. This scoring function may be the frequency with which completed 
telephone calls between enhanced service platform 100 and subscriber telephone 
numbers 312 are made during a particular time interval. Thus, in such an 
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embodiment, weigm i. ■ »• • — rfnrm inn 

Lccessfuny completed telephone calls between ,he enhanced se^ce platform 100 
a „d ubsler .eiephonu number 1 during time interval 1 . in another embod-men, 
I scoring function may be the number of successful compie.ed tefcphone calls 
5 la, overlap, to any extent, with a time interval. Thus, in such an embod.men, a 
1 e sucTesstully compieted telephone call may be credited towards muK.p e bme 
tervals 324. For example, in an embodiment in which time interval / we,gh set 1 
responds to the period 8:00 AM to 12:00 PM. Mondays, and time .nterva, / we,gh, 
• set 2 corresponds to the period 12:00 PM to 4:00 PM, Mondays, « an .nbound 
0 etphone is successfully directed to telephone number 1 -,1:60 AM. he sconng 
u^on would credit the inbound telephone call .o weight 1.1. If the call end, a. 
"m «he sconng function would also credit the inbound telephone cal, to we.ght 

2 There are various ways in which the inbound call could be credited towards 
mu „ip,e weights. For example; the scoring funcUon may credit weigh, 1.1 and 
15 weigh, 1 2 by adding a "1" to their previous values. Alternatively, the sconng 
15 Zlma;cred«weigh,s1,and-1.2bythefrac,ionof«,einboun — 

that occurred in each of the ,wo time inters represented by we.ghts and 1i 
Th s in the example, weigh, 1.1 could receive a credi, of 2/3 and we,gh, 1,2 could 
Lceive a credi, of 1/3 since ,he ,elephone cal, lasted for 15 minutes, ten dunng „me 
20 interval 1 and five during time interval 2. 

ln one embodiment, the scoring function is determined by successfully completed 
telephone calls that originate from ,he enhanced service plaform 100 In another 
embodiment , he scoring function is determined by successfully completed . 
25 telephone calls ,ha, originate eitherfrom a subscriber telephone number 312 

; need service platform 1 00. Thus, in this second embodiment if the subscriber 
cans enhanced service platform 100 ,o check for messages, the telephone call ,s 
counted as a successfully completed telephone call by the scoring funCon. In ye, 
nter embodiment, the scoring function does no, consider successfully completed 
30 telephone calls tha, occur prior to a «me threshold relative ,o ,he current , nbound 
telephone call. Thus, if ,he time threshold is se, ,o two weeks and an ,nbou d 
telephone call is received on April 18». 1909. , hen only successfully completed 
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telephone, calls made since April 4 th , 1999, are considered by the scoring function. 
The time threshold is preferably set to six weeks or more. 

In yet another embodiment, weights 324 are initialized with default values that are 
5 provided either by the subscriber or are based upon a characteristic of 

corresponding telephone number 312. Then, the scoring function is used to adjust 
the initialized weights 324 over time. 

Referring to Fig. 3D, there is shown the structure of caller based instruction set 
10 database 340. This database allows users to store an instruction set 344 for the 
corresponding caller ID 342. Caller IDs 342 are telephone numbers that have 
special significance to the subscriber. For example, a Caller ID 342 may be a high 
priority telephone number such as that of the subscriber's children's school that is 
used to notify the subscriber during emergencies. Thus, instruction set 344 may 
15 provide the permission necessary to cause enhanced service platform 100 to 

override subscriber telephone number 312 block out periods that are specified in the 
configuration 314 that is associated with the subscriber telephone number 312 (Fig. 
3B). Conversely, a Caller ID 342 may be a telephone number from which the 
subscriber wants to receive no telephone calls. In such a case, instruction set 344 
20 will direct the enhanced service platform 100 to terminate the undesired incoming 
call before the subscriber is contacted. 

Fig. 3E depicts the structure of subscriber specified parameter database 350. 
Database 350 stores various parameters that are unique to a particular subscriber. 

25 For example, database 350 may include one or more of the subscriber's unique 

telephone number, E-mail address, billing address, and/or credit card options. The 
database may also store information about the nature of the service the subscriber 
has purchased. For example, some embodiments of the present invention may offer 
different levels of service. One characteristic that may distinguish these various 

30 service levels is the maximum number of subscriber telephone numbers 312 that 

telephone call manager module 114 will simultaneously call in an attempt to find the 
subscriber when an inbound telephone call is received. Accordingly, the value for 
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the "mgyimu m number of parallel calls" could be stor ed in s ubscriber specified 
parameter database 350. 

Directing A Telephone Call to a Subscriber 

5 

The operation of enhanced service platform 100 will now be described with 
reference to Figs. 4, 5 and 6. 

Referring to Fig. 4, the process for directing a call to a subscriber is initiated when 
10 the enhanced service platform 100 receives an inbound telephone call 402. In some 
embodiments, known as "front-end" embodiments, inbound telephone call 402 
occurs when a person wishing to call the subscriber dials a unique telephone 
number that is assigned to the subscriber. In other embodiments, known as "back- 
end" embodiments, a person wishing to contact the subscriber calls any telephone 
15 number that is associated with the subscriber. If the telephone number that the 
person calls is busy or there is no answer, the telephone call is then directed 

(forwarded) to the enhanced service platform as inbound telephone call 402. 

In response to the inbound telephone call 402. telephone call manager module 114 
20 (Fig. 1) determines whether there is a valid BGL that should be used to locate the 
subscriber 404. The rules used to determine whether a valid BGL 404 exists vary 
depending upon the embodiment of the invention. In one embodiment, a valid BGL 
404 is the last telephone number 312 (Fig. 3B) to be used to successfully complete 
a prior telephone call between enhanced service platform 1 00 and the subscriber. 
25 This prior telephone call may have been placed either (i), by the subscriber to the 

enhanced service provider or (ii), by the enhanced service platform to the subscriber. 
In a preferred embodiment, if the prior telephone call is in fact placed by the 
subscriber, then the subscriber must have additionally logged in to the enhanced 
service platform 100 in order for the prior telephone call to be considered a valid first 
30 telephone number 404. The login requirement serves to distinguish calls that are 
merely placed from a valid subscriber telephone number 312 from calls that are, in 
fact, made by the subscriber. Preferably, when a subscriber is not found 428, the 
BGL is reset to "none". Thus, in a subsequent incoming call to the subscriber, step 
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404 wtti necessarily return a "No" because the BGL has been set to "none". In such 
preferred embodiments, when the subscriber is then successfully located at a 
telephone number (424-Yes), the BGL may again be reset to the successful 
telephone number. 

5 

In some embodiments, if no telephone number 312 was successfully reached the 
last time enhanced service platform 100 attempted to direct a call to the subscriber, 
but one of the telephone numbers 312 was "busy", then the "busy" telephone 
number may be designated as a valid BGL 404. Alternatively, in some 

10 embodiments, the subscriber can designate the subscriber's BGL by placing a call 
from the telephone number, which the subscriber would like to designate as the 
subscriber's BGL, to a special telephone number associated with enhanced service 
platform 100. In a preferred alternative embodiment, to save toll charges, the 
special telephone number does not answer the subscriber's call. Rather, the special 

15 number acts "busy". Depending on the exact implementation, subscribers wishing to 
set their BGL are identified either by (i), assigning a unique telephone number to 
each subscriber that is used to set the BGL (ii), by virtue of the subscriber calling the 
enhanced service platform 100 from a subscriber telephone number 312, and/or (Hi), 
by logging into the enhanced service platform 100 and designating the BGL in 

20 response to a global option 212 (Fig. 2B). 

As one skilled in the art will appreciate, in back-end embodiments of the invention, a 
first number that was dialed by a caller wishing to contact the subscriber will not 
qualify as a valid BGL 404 because the enhanced service platform 100 would not 

25 have received inbound telephone call 402 if the first number had answered. In some 
embodiments, the valid BGL 404 is cleared at a "time of day", "date", or "an amount 
of time" threshold. If valid BGL 404 is cleared, then valid BGL 404 query will return a 
"no". As an illustration, in an embodiment having a "time of day" threshold of 6:00 
PM. the valid BGL is cleared if the last successful telephone call was made before 

30 6:00 PM and inbound telephone call 402 is received after 6:00 PM. In an 

embodiment that includes "an amount of time" threshold of 4 hours, the valid BGL is 
cleared if the last successful telephone call was completed more than 4 hours before 
inbound telephone call 402 is received by enhanced service platform 100. In 
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Q nnthor *mhoriiment. the v alid BGL is cleared if, the last time an inbound teleph one 
call 402 was received, telephone call manager module 114 was unable to establish 
a validated connection with >he subscriber. In yet another embodiment, the valid 
BGL is cleared only if, the lest time an inbound telephone call 402 was received, 
telephone call manager module 114 was unable to establish a validated connection 
with the subscriber and none of subscriber telephone numbers 312 (Fig. 3B) were 
busy. One of skill in the art will recognize additional criteria may be used to 
construct complex rules for determining if there is a valid BGL 404, including 
embodiments that combine one or more of the embodiments described herein. 



If a valid BGL 404 does exist, telephone call manager module 114 will call the BGL 
406 and, if the call is answered, validate the telephone connection 408. In one 
embodiment validation 408 may comprise the entry of a particular password by the 
person answering call 408. In another embodiment, validation 408 comprises voice 
15 recognition of the subscriber by the enhanced service platform when the subscriber 
answers the phone. In yet another embodiment, validation 408 is satisfied if 
telephone call 406 is simply answered. In a preferred embodiment; validation 408 
comprises acceptance of the telephone call. For example, when the call is 
answered, the enhanced service platform 100 may say "To accept this call, press "1" 
20 or "To accept this call, please enter your pass code". The form of validation 408 

required may be dependent upon a characteristic of the telephone number stored in 
configuration 314 (Fig. 3B). For example, a subscriber telephone number 312 that is 
a voice answering machine may not require validation. If validation 408 is 
successful, call connect protocol 430 is initiated. 



If a valid BGL does not exist 404, or the first telephone connection is not validated 
408, telephone number selection protocol 420 will select an available subscriber 
telephone number 312 having the highest weight, according to configurations 314 
. (Fig 3B). However, telephone number selection protocol 420 will not select a 
30 subscriber telephone number 312 that is considered unavailable. A subscriber 

telephone number 312 is considered unavailable, for a given inbound telephone call 
402, if it has already been used to place a BGL call 406 or has been selected in 
previous executions of telephone number selection protocol 420. Furthermore, in 
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back-end embodiments, the number used by a caller, in the unsuccessful direct 
attempt to contact the subscriber, is also considered unavailable. 

If the subscriber has purchased a service plan that provides for multiple parallel 
5 attempts to reach the subscriber, telephone number selection protocol 420 will select 
a plurality of the highest weighted subscriber telephone numbers 312 that are 
considered available. For example, if the subscriber has purchased a service plan 
that provides for a maximum of three parallel attempts, telephone number selection 
protocol 420 will select the three highest weighted available telephone numbers 31 2. 

10 

After an execution of telephone number selection protocol 420, a telephone call 422 
is placed to each subscriber telephone number 312 selected by telephone number 
selection protocol 420. If any telephone connection 422 is validated 424, then 
remaining calls 422 are terminated and call connect protocol 430 is initiated using 
15 validated telephone call 424. If no telephone call 422 is validated and there are 
remaining available telephone numbers 312, then telephone number selection 
protocol 420 is re-executed. If no telephone call 422 is validated and there are no 
available telephone numbers 312, no answer protocol 428 is initiated. 

20 In some embodiments, the user who initiated inbound telephone call 402 has the 
option to direct their call to voice mail 450 by entering a predetermined code or in 
response to a menu option. Further, in some cases, the user may abandon the 
incoming call while telephone manager module 400 is attempting to locate the 
subscriber. The likelihood that the user will abandoned the call increases when the 

25 subscriber is not located at the BGL (408-No) and additional telephone numbers 
associated with the subscriber must be attempted (420, 422). An advantage of a 
preferred embodiment of the present invention is that if the subscriber does answer 
at one of the subsequent telephone numbers (424- Yes) and the user has 
abandoned the incoming call, the subscriber will be provided with an option to 

30 change the BGL to the telephone number that the subscriber answered. As an 

illustration, consider the case in which user A calls subscriber B. First, module 400 
attempts the BGL of subscriber B. When B does not answer at the BGL (408-No), 
other numbers associated with the subscriber B are attempted (420, 422). Although 
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module 400 finds subscriber B at one of the other numbers, user A abandons the 
call before the two are connected to each other. When this occursVsubscriber B will 
be notified that user A has hung up and asked whether the number subscriber B was 
found at should be assigned to the BGL. For example, module 400 may prompt 
5 subscriber B with the message "I'm sorry, but your caller is no longer on the line. If 
you'd like me to try you here first for your next calf, press 1 . Otherwise just hang up." 
If subscriber presses "1", the successful number that was used to reach subscriber B 
will be designated as the BGL of subscriber B for the next telephone call. 

10 When the system 100 directs an inbound telephone call to a telephone at which the 
subscriber has been found, it may do so by either making the connection between 
the inbound and outbound calls using the internal switch fabric 1 02 of the enhanced 
service platform 100 (see Fig. 1). Alternately, the system may send an appropriate 
command to the telephone company central office switching fabric (106. Fig. 1) to 

15 connect the inbound and outbound calls, which releases the internal switch fabric 
102 from both calls. This alternate switching method could be implemented, for 
example, using Two B-Channel Transfer (TBCT) ISDN PRI, or the Release Link 
Trunk (RLT) or Release to Pivot (RTP) features of SS7. 

20 Referring to Fig. 5, in the first step of call connect protocol 430, telephone call 

manager module 114 (Fig. 1) directs inbound telephone call 402 to the validated 
telephone connection (502). Second, in embodiments having a history database 
320, database 320 is updated to reflect the successful telephone connection (504). 
Finally, the "first to be called" field of the configuration 314 that corresponds to the 

25 subscriber telephone number 312 used to make validated telephone connection 408 
or 424 is set (506). 

In some embodiments of the present invention, the subscriber may choose to 
transfer the incoming call after the incoming call has been directed to a validated 
30 telephone connection 502. Such an option is useful, for example, if the subscriber is 
using a cell phone and the batteries are running low. Using such an embodiment, 
the subscriber may transfer the call to a pay phone in the vicinity. In another 
scenario, the subscriber may have received the incoming call at a fixed land line 
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such as a home phone number or a work phone. If the subscriber wishes to leave 
the home or office but not terminate the call, the subscriber may simply transfer the 
call to a mobile phone. In a typical embodiment that includes such a feature 
telephone call manager module 114 provides a "Park and Transfer" option that 
5 allows the subscriber to press an attention sequence to obtain a system prompt. At 
the prompt, the subscriber enters a telephone number ("designated number") that 
the incoming call is to be routed to. The designated number may be a subscriber 
telephone number 312 or a temporary ad-hoc telephone number such as a pay 
phone at an airport. The temporary ad-hoc telephone number is normally not 

10 assigned as the BGL, even when a successful connection is made, because it is 
assumed that such numbers are only for transient use. However, in some 
embodiment, the subscriber may be given the option of designating the ad-hoc 
number as the BGL when a successful connection is made to the designated 
number. For example, the subscriber may exercise this option by entering an 

15 asterisk after the ad-hoc telephone number. Assignment of the designated number 
as the BGL of the subscriber may be subject to duration restrictions, such as a fixed 
period of time, time of day, or the date restrictions described in other embodiments 
of the present invention. It will be appreciated that the temporary ad-hoc telephone 
number that is not in list 310 (FIG. 3) may be designated by the subscriber. In such 

20 cases, the ad-hoc telephone number could, for example, be temporarily added to list 
310 or serve as a replacement for the least used telephone number in list 310. 

Figs. 6A and 6B present two alternative embodiments of no answer protocol 428. In 
Fig. 6A inbound telephone call 402 is directed to the subscriber's voice mail 450 

25 (602). If a history database 320 is maintained, the failure to connect to any 

subscriber telephone number other than voice mail may be recorded in the database 
320 (604). Additionally, in some embodiments, the "first to be called" field in 
configuration 314 may be cleared. In other embodiments, the "first to be called" field 
of the configuration corresponding to the subscriber's voice mail may be set. 

30 However, in a preferred embodiment, failure to connect to any subscriber telephone 
number other than voice mail does not affect the"first to be called" field of 

configurations 314. 
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Fig. 6B shows an alternative no answer protocol 428 in which a "No Answer 
Message" 622 is recited to"th(3 caller rather than directing inbound te1ephone-ciatr402" 
to voice mail. If a history dat£ base 320 is maintained, the failure to connect to any 
subscriber telephone number may be recorded 624. Additionally, in some 
5 embodiments, the "first to be called" field in configuration 314 may be cleared. 

Alternate Embodiments 

The present invention is also applicable to other types of real time communication 
10 systems, such as voice over Internet type "telephone" connections where the 

subscriber is assigned an IP address instead of a telephone number. The present 
invention can also be applied to other types of real time communication systems, 
such as video/audio communication systems using Internet or other data network 
connections. In these systems, each subscriber would have a main IP address that 
15 is directed to a call/connection management system that then redirects each 

inbound connection request to one of a list of IP addresses associated with the 
subscriber, using the same subscriber location search techniques as described 
above. 

20 The present invention can be implemented as a computer program product that 
includes a computer program mechanism embedded in a computer readable 
storage medium. For instance, the computer program product could contain the 
program modules shown in Figs. 1-6. These program modules may be stored on a 
CD-ROM, magnetic disk storage product, or any other computer readable data or 

25 program storage product. The software modules'in the computer program product 
may also be distributed electronically, via the Internet or otherwise, by transmission 
of a computer data signal (in which the software modules are embedded) on a 
carrier wave. 

30 While the present invention has been described with reference to a few specific 
embodiments, the description is illustrative of the invention and is not to be 
construed as limiting the invention. Various modifications may occur to those skilled 
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in the art without departing from the true spirit and scope of the invention as defined 
by the appended claims. 
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WHAT IS CL AIME D IS: 

1 1 A system for directing an inbound telephone call from a caller, which has 

2 been made to the system, to a subscriber, comprising: 

3 at least one port for coupling the system to a communications network from 

4 which the inbound telephone call is received and to which outbound telephone calls 

5 are directed; 

6 a switch fabric for coupling said inbound telephone call with a selected one of 

7 the outbound calls; 

8 a memory for storing one or more control programs and data associated with 

9 one or more system users; 

10 a central processing unit coupled to the memory and the switch fabric; and 

1 1 nonvolatile internal data storage for storing phone messages and user data; 

12 wherein: 

13 said one or more control programs directs said system to (i) use a first 

14 protocol when a protocol selection condition is satisfied; and (ii) use a second 

15 protocol to direct said inbound telephone call when the protocol selection condition is 

16 not satisfied and when said first protocol is not successful; and 

17 (a) said first protocol comprises: 

18 (i) selecting a first telephone number, said first telephone number is 

19 determined by a most recent telephone number used in a prior 

20 telephone call between the subscriber and said system; 

21 (ii) placing an outbound telephone call to said first telephone number; 

22 and 

23 (Hi) determining success of said outbound telephone call according to a 

24 predetermined success criterion; 

25 said first protocol is not successful when said first outbound telephone call is 

26 not successful; and 

27 (b) said second protocolcomprises: 

28 (i) selecting at least one unselected telephone number from a 

29 predetermined set of telephone numbers associated with the 

30 subscriber according to a selection criteria; 
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31 (44)placirig~at-least.ojiejoutbojjnd.^M 

32 telephone number selected in (b)(i); and 

33 (iii) repeating (b)(i) and (b)(ii) until a first occurrence of either a 

34 successful telephone call according to the predetermined success 

35 criterion or there are no unselected telephone numbers remaining in 

36 the predetermined set of telephone numbers. 

12. The system of claim 1, wherein the first protocol is always used. 

1 3. The system of claim 1, wherein the protocol selection condition is determined by 

2 one or more criteria selected from the group consisting of: 

3 (a) whether said prior telephone call is made on a date prior to a date said 

4 inbound call is made; 

5 (b) whether said prior telephone call is made before a time of day threshold 

6 and said incoming call is made after said time of day threshold; 

7 (c) whether an amount of time threshold has elapsed between a time when 

8 said prior telephone call was made and a time when said inbound telephone call was 

9 made; and 

10 (d) whether, a last time the system attempted to direct an inbound telephone 

11 call to the subscriber, the system was unable to reach the subscriber at any number 

12 in the predetermined set of telephone numbers. 

1 4. The system of claim 1, wherein the protocol selection condition is satisfied if, a 

2 last time the system attempted to direct an outbound telephone call to the 

3 subscriber, the system was; unable to reach the subscriber, but at least one 

4 telephone number in the predetermined set of telephone numbers was busy when 

5 said system placed an outbound telephone call in (a)(ii) or (b)(ii). 

1 5. The system of claim 1, wherein said most recent telephone number is a most 

2 recently used telephone number, in said predetermined set of telephone numbers, to 

3 be used in a successfully completed telephone call that was placed either (i), by the 

4 subscriber to the system or (ii), by the system to the subscriber. 
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1 6. The system of claim iT~whe7eTnTalcfmost ■ 

2 telephone number that the $ ubscriber successfully used to redirect a successful prior 

3 telephone call. 

1 7. The system of claim 1 , wherein said most recent telephone number is a 

2 telephone number in said predetermined set of telephone numbers associated with 

3 the subscriber that was answered by said subscriber in accordance with b(ii) and 

4 wherein said caller abandoned said incoming call before said outbound call and said 

5 inbound call were connected. 

1 8. The system of claim 1. wherein the first telephone number is a number that was 

2 busy a last time the system attempted to telephone the number and the system was 

3 not successful in directing the prior telephone call to any number in the 

4 predetermined set of telephone numbers. 

1 9. The system of claim 1 . wherein the system is further configured to rank each 

2 telephone number in the predetermined set of telephone numbers, and the selection 

3 criteria of (b)(i) comprises choosing one or more telephone numbers having the 

4 highest rank, in the predetermined set of telephone numbers, that have not 

5 previously been selected in (a)(i) or (b)(i). 

1 10. The system of claim 1, wherein the system is further configured to present a 

2 menu of options if an outbound call is answered and said predetermined success 

3 criterion is determined by a response to the menu of options. 

1 1 1 . The system of claim 1 0, wherein the menu is customizable and determined by a 

2 characteristic of a telephone number used to by the system in placing an outbound 

3 telephone call. 

1 12. The system of claim 1 , wherein, for each time interval in a set of time intervals. £ 

2 set of weights is associated with the subscriber; 
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a — -eachjwejght ^ in 

4 said predetermined set of telephone numbers; 

5 the predetermined set of telephone numbers is ranked by the set of weights 

6 corresponding to a time interval in the set of time intervals in which the inbound 

7 telephone call is received; and 

8 the selection criteria in (b)(i) comprises selecting one or more of the highest 

9 ranked telephone numbers in the set of telephone numbers that have not been 
10 previously selected in (a)(i) or (b)(i). 

1 13. The system of claim 12, wherein each weight in each set of weights is 

2 independently assigned an initial value. 

1 14. The system of claim 12, wherein each weight in each said set of weights is 

2 determined by a scoring function. 

1 15. The system of claim 14, wherein said scoring function is a function of a number 

2 of successfully completed telephone calls between the system and said telephone 

3 number associated with said weight during the time interval associated with said 

4 weight. 

1 16. The system of claim 14, wherein said scoring function is a number of 

2 successfully completed telephone calls between the system and said telephone 

3 number associated with said weight that overlap with the time interval associated 

4 with said weight. 

1 17. The system of claim 14, wherein only telephone calls made within a cutoff 

2 threshold amount of time are used by said scoring function 

1 18. A method for directing an inbound telephone call from a caller, which has been 

2 made to a system, to a subscriber, the method comprising the steps of: 

3 (i) using a first protocol to direct said inbound telephone call when a protocol 

4 selection condition is satisfied; and (ii) using a second protocol to direct said inbound 
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5 telephone call when the protocol selection condition is not satisfied and when said 

6 first protocol is not successful in directing said inbound telephone call; 

7 wherein: 

8 (a) said first protocol comprises: 

(i ) selecting a first telephone number, said first telephone number is 
determined by a most recent telephone number used in a prior 
telephone call between subscriber and said caller system; 

(ii) placing an outbound telephone call to said first telephone number; 
and 

(iii) determining success of said outbound telephone call according to a 
-j 5 predetermined success criterion; 

16 said first protocol is not successful in directing said inbound telephone call if 

yi S aid first outbound telephone is not successful; and 

18 (b) said second protocol comprises: 

19 * (j) selecting at least one unselected telephone number from said 

20 predetermined set of telephone numbers according to a selection 

21 criteria; 

22 (ii) placing at least one outbound telephone call using the at least one 

23 telephone number selected in (b)(i); and 

(iii) repeating (b)(i) and (b)(ii) until a first occurrence of either a 
successful telephone call according to said predetermined success 
criterion or there are no unselected telephone numbers remaining in 

27 said predetermined set of telephone numbers. 

1 19. The method of claim 18, wherein the first protocol is always used. 

1 20. The method of claim 18. wherein the protocol selection condition is determined 

2 by one or more criteria selected from the group consisting of: 

3 (a) whether said prior telephone call is made on a date prior to a date said 

4 inbound call is made; 

5 (b) whether said prior telephone call is made before a time of day threshold 

6 and said incoming call is made after said time of day threshold; 



24 
25 
26 



WO 01/60033 



PCT/US01/04018 



7 (c) whether an amount of time threshold has elapsed between a time when 

8 said prior telephone call was made and a time when said inbound telephone call was 

9 made; and 

10 (d) whether, a last time the system attempted to direct an inbound telephone 

11 call to the subscriber, the system was unable to reach the subscriber at any number 

12 in said predetermined set of telephone numbers. 

1 21. The method of claim 18, wherein the protocol selection condition is satisfied if, a t 

2 last time the system attempted to direct an outbound telephone call to the 

3 subscriber, the system was unable to reach the subscriber, but at least one 

4 telephone number in the predetermined set of telephone numbers was busy when 

5 said system placed an outbound telephone call in (a)(ii) or (b)(ii). 

1 22. The method of claim 18, wherein said most recent telephone number is a most 

2 recently used telephone number, in the predetermined set of telephone numbers, to 

3 be used in a successfully completed telephone call that was placed either (i), by the 

4 subscriber to the system or (ii), by the system to the subscriber. 

1 23. The method of claim 18, wherein said most recent telephone number is a 

2 telephone number that the subscriber successfully used to redirect a successful prior 

3 telephone call. 

1 24. The method of claim 1 8, wherein said most recent telephone number is a 

2 telephone number in said predetermined set of telephone numbers associated with 

3 the subscriber that was answered by said subscriber in accordance with step b(ii) 

4 and wherein said caller abandoned said incoming call before said outbound call and 

5 said inbound call were connected. 

1 25. The method of claim 1 8, wherein said first telephone number is a number that 

2 was busy a last time the system attempted to telephone said number and the system 

3 was not successful in directing said prior telephone call to any number in the 

4 predetermined set of telephone numbers. 
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26 The method of claim 18. wherein the system is further configured to rank each 
telephone number in said predetermined set of telephone numbers, and sa,d 
selection criteria of (b)(1) comprises choosing one or more telephone numbers 
having the highest rank, in said predetermined set of telephone numbers, that have 



5 not previously been selected in (a)(i) or (b)(i). 

1 27 The method of claim 18. wherein the system is further configured to present a 

2 menu of options if an outbound call is answered and said predetermined success 

3 criterion is determined by a response to the menu of options. 

n 28 The method of claim 27. wherein said menu of options is customizable and 

2 determined by a characteristic of a telephone number used to by the system m 

3 placing an outbound telephone call. 

1 29. The method of claim 1 8. wherein, for each time interval in a set of time intervals. 

2 a set of weights is associated with the subscriber; 

3 each weight in each said set of weights corresponds to a telephone number .n 

4 said predetermined set of telephone numbers; 

5 the predetermined set of telephone numbers is ranked by the set of weights 

6 corresponding to a time interval in the set of time intervals in which the inbound 

7 telephone call is received; and 

8 the selection criteria in (b)(i) comprises selecting one or more of the h.ghest 

9 ranked telephone numbers in the set of telephone numbers that have not been 
10 previously selected in (a)(i) or (b)(i). 

1 30. The method of claim 29. wherein each weight in each set of weights is 

2 independently assigned an initial value. 

1 31. The method of claim 29. wherein each weight in each said set of weights is 

2 determined by a scoring function. 



1 

2 



32 The method of claim 31. wherein said scoring function is a function of a number 
of successfully completed telephone calls between the system and said telephone 
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3 number associated with said weight during the time interval associated with said 

4 weight. 

1 33. The method of claim 31 , wherein said scoring function is a number of 

2 successfully completed telephone calls between the system and said telephone 

3 number associated with said weight that overlap with the time interval associated 

4 with said weight. 

•1 34. The method of claim 31 . wherein only telephone calls made within a cutoff 

2 threshold amount of time are used by said scoring function 

1 35. A computer program product for use in conjunction with a computer controlled 

2 service platform, the computer program product comprising a computer readable 

3 storage medium and a computer program mechanism embedded therein, the 

4 computer program mechanism comprising a telephone call manager configured to 

5 direct an inbound telephone call from a caller, which has been made to a computer 

6 controlled service platform, to a subscriber (i) using a first protocol when a protocol 

7 selection condition is satisfied, and (ii) using a second protocol to direct said inbound 

8 telephone call when the protocol selection condition is not satisfied and when said 

9 first protocol is not successful, wherein: 

10 (a) said first protocol comprises: 

11 (i) selecting a first telephone number, said first telephone number is 

12 determined by a most recent telephone number used in a prior 

13 telephone call between the subscriber and the service platform; 

14 (ii) placing an outbound telephone call to said first telephone number; 

15 and 

16 (jjj) determining success of said outbound telephone call according to a 

17 predetermined success criterion; 

18 said first protocol is unsuccessful in directing said inbound telephone call if 

19 said first outbound telephone is unsuccessful; and 

20 (b) said second protocol comprises: 
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(i) selecting at least one unselected telephone number from said 
predetermined set of telephone numbers according to a selection 

criteria; 

(ii) placing at least one outbound telephone call from the service 
platform by using the at least one telephone number selected in (b)(i); 
and 

(iii) repeating (b)(i) and (b)(ii) until a first occurrence of either a 
successful telephone call according to said predetermined success 
criterion or there are no unselected telephone numbers remaining in 
said predetermined set of telephone numbers. 

36. The computer program product of claim 35, wherein the first protocol is always 
used. 

37. The computer program product of claim 35, wherein the protocol selection 
condition is determined by one or more criteria selected from the group consisting of: 

(a) whether said prior telephone call is made on a date prior to a date said 

inbound call is made; 

(b) whether said prior telephone call is made before a time of day threshold 
and said incoming call is made after said time of day threshold; 

(c) whether an amount of time threshold has elapsed between a time when 
said prior telephone call was made and a time when said inbound telephone call was 
made; and 

(d) whether, a last time the service platform attempted to direct an inbound 
telephone call to the subscriber, the service platform was unable to reach the 
subscriber at any number in the predetermined set of telephone numbers. 

38. The computer program product of claim 35, wherein the protocol selection 
condition is satisfied if, a last time the service platform attempted to direct an 
outbound telephone call to the subscriber, the sen/ice platform was unable to reach 
the subscriber, but at least one telephone number in the predetermined set of 
telephone numbers was busy when the service platform placed an outbound 
telephone call in (a)(ii) or (b)(ii). 
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1 39. The computer program product of claim 35 f wherein said most recent telephone 

2 number is a most recently used telephone number, in the predetermined set of 

3 telephone numbers, to be used in a successfully completed telephone call that was 

4 placed either (i), by the subscriber to the service platform or (ii), by the service 

5 platform to the subscriber. 

1 40. The computer program product of claim 35, wherein said most recent telephone 

•2 number is a telephone number that the subscriber successfully used to redirect a 

3 successful prior telephone call. 

1 41. The computer program product of claim 35, wherein said most recent telephone 

2 number is a telephone number in said predetermined set of telephone numbers 

3 associated with the subscriber that was answered by said subscriber in accordance 

4 with b(ii) and wherein said caller abandoned said incoming call before said outbound 

5 call and said inbound call were connected. 

1 42. The computer program product of claim 35, wherein said first telephone number 

2 is a number that was busy a last time the service platform attempted to telephone 

3 said number and the service platform was not successful in directing said prior 

4 telephone call to any number in the predetermined set of telephone numbers. 

1 43. The computer program product of claim 35, wherein the service platform is 

2 further configured to rank each telephone number in said predetermined set of 

3 telephone numbers, and said selection criteria of (b)'(i) comprises choosing one or 

4 more telephone numbers having the highest rank, in said predetermined set of 

5 telephone numbers, that have not previously been selected in (a)(i) or (b)(i). 

1 44. The computer program product of claim 35, wherein a menu of options is 

2 presented if an outbound call is answered, and said predetermined success criterion 

3 is determined by a response to the menu of options. 
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_4 45, The computer program product of claim 44, wherein the menu o f options is 

2 customizable and determinec by a characteristic of a telephone number used to 

3 place the outbound telephone call. 

1 46. The computer program product of claim 35, wherein, for each time interval in a 

2 set of time intervals, a set of weights is associated with the subscriber; 

3 each weight in each said set of weights corresponds to a telephone number in 

4 said predetermined set of telephone numbers; 

5 the predetermined set of telephone numbers is ranked by the set of weights 

6 corresponding to a time interval in the set of time intervals in which the inbound 

7 telephone call is received; and 

8 the selection criteria in (b)(i) comprises selecting one or more of the highest 

9 ranked telephone numbers in the set of telephone numbers that have not been 
10 previously selected in (a)(i) or (b)(i). 

1 47. The computer program product of claim 46, wherein each weight in each set of 

2 weights is independently assigned an initial value. 

1 48. The computer program product of claim 46, wherein each weight in each said 

2 set of weights is determined by a scoring function. 

1 49. The computer program product of claim 48, wherein said scoring function is a 

2 function of a number of successfully completed telephone calls between the service 

3 platform and said telephone number associated with said weight during the time 

4 interval associated with said weight. 

1 50. The computer program product of claim 48. wherein said scoring function is a 

2 number of successfully completed telephone calls between the service platform and 

3 said telephone number associated with said weight that overlap with the time interval 

4 associated with said weight. 



1 

2 



51. The computer program product of claim 48. wherein only telephone calls made 
within a cutoff threshold amount of time are used by said scoring function. 
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